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ABSTRACT 

Advanced Placement serves the interests of three 
groups: (1) high school students capable of pursuing college-level 
studies, (2) secondary schools that desire to offer these students 
the opportunity of working at an advanced level, and (3) colleges 
that wish to encourage and recognize such achievement. Professional 
consensus on the form that these college-level studies can most 
usefully take is therefore basic to the program. This consensus, 
maintained and reviewed by the committees of examiners, is stated as 
the course description for each of the 11 fields of study presently 
included in the program: American history, biology, chemistry, 
English, European history, French, German, Latin, mathematics, 
physics, and Spanish. The examining committees of school and college 
teachers that prepare the course descriptions have allowed for 
differences in the patterns of study that may be developed by 
participating schools. Each description contains basic concepts in 
the course, the basic course approach, the level of quality, 
examination, and answers. (Author/KJ) 
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The Advanced Placement Program of the College Entrance Ex- 
amination Board offers an effective way to strengthen both the 
quality of American education and the articulation between the 
nation’s secondary schools and colleges. Like other programs of 
the Board, this program is national, its policies are determined by 
educators, and its operational services are provided by Educa- 
tional Testing Service (ets). 

Advanced Placement serves the interests of three groups: high 
school students capable of pursuing college-level studies, second- 
ary schools that desire to offer these students the opportunity of 
working at an advanced level, and colleges that wish to encourage 
and recognize such achievement. It is specifically designed to 
stimulate secondary school students and teachers to higher 
achievement and, then, to help eliminate the wasteful and de- 
pressing duplication of studies at college by providing profes- 
sional descriptions of college-level courses and the results of the 
examinations based on these courses to the colleges of the stu- 
dents’ choice. 

Participating colleges, in turn, consider granting appropriate 
placement and credit to students who have taken the examina- 
tions. Thus the Advanced Placement Program is an instrument 
of cooperation that extends the educational opportunities avail- 
able to able, ambitious students by effectively coordinating their 
individual progression from college-level courses at thousands of 
schools to appropriate placement at hundreds of colleges. 

Professional consensus on the form that these college-level 
studies can most usefully take is therefore basic to the Program. 
This consensus, maintained and reviewed by the committees of 
examiners, is stated in the following pages as the course descrip- 
tion for each of the 11 fields of study presently included in the 
Program: American history, biology, chemistry, English, Euro- 
pean history, French, German, Latin, mathematics, physics, and 
Spanish. The examining committees of school and college teach- 
ers that prepare the course descriptions have allowed for differ- 
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ences in the patterns of study that may be developed by partic- 
ipating schools. The outlines are kept as general as possible, 
so that secondary school teachers may enjoy the same creative 
freedom within the restraints of their disciplines that college 
teachers require. Thus the teacher is both free and, indeed, 
obliged to follow his own choices within the Program’s general 
pattern. He must exercise his personal initiative and call upon 
his individual strengths. 

It is important to understand both the necessity of these course 
descriptions to the Program and the lack of presumption with 
which they are presented. For, just as it is clearly impossible for 
participating schools to anticipate the expectations of every de- 
partment at each college, so too it is impossible for colleges to 
respond effectively to the results of special programs at hundreds 
of different schools unless these programs have common goals. 
The course descriptions are, therefore, not designed to tell 
schools what they must teach, but rather to explain what form 
of advanced preparation is most likely to lead to a student’s ad- 
vanced placement in college. Similarly, the descriptions are not 
meant to indicate what colleges should require, but rather to out- 
line the preparation that can be expected from a recommended 
candidate. 

Thus the Advanced Placement Examinations, based upon the 
course descriptions, neither measure every form of advanced 
achievement at school nor identify candidates for every area of 
possible placement at college. They serve, rather, to distinguish 
those candidates whose preparation, on the strength of their 
examination and in the judgment of the readers, can best be 
likened to the course description. In this respect, as in others, 
the Program has developed directly and logically from its twin 
sources. 

The The Advanced Placement Program grew out of two experiments 
background supported financially by the Fund for the Advancement of Edu- 
cation: the School and College Study of General Education and 
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the School and College Study of Admission with Advanced 
Standing. In the early 1950s, these experiments introduced 
course descriptions and examinations for advanced standing. The 
Board’s Advanced Placement Program, initially assisted by a 
grant from the Fund, has grown steadily since 1955; and, al- 
though it can no longer be regarded as an experiment, it still re- 
tains much of the vigor and flexibility of the projects from which 
it stemmed. 

The following table illustrates the growth of the Program under 
the Board’s direction: 



Students 



Year 


Schools 


taking 

examinations 


Examinations 

taken 


Colleges 

entered 


1955-56 


104 


1,229 


2,199 


130 


1956-57 


212 


2,068 


3,772 


201 


1957-58 


335 


3,715 


6,800 


279 


1958-59 


560 


5,862 


8,265 


391 


1959-60 


890 


10,531 


14,158 


567 


1960-61 


1,126 


13,283 


17,603 


617 


1961-62 1 


1,358 


16,255 


21,451 


683 


1962-63 


1,681 


21,769 


28,762 


765 


1963-64 


2,086 


28,874 


37,829 


888 


1964-65 


2,369 


34,278 


45,110 


994 


1965-66 


2,518 


38,178 


50,104 


1,076 


1966-67 


2,746 


42,383 


54,812 


1,133 



Establishing The emphasis of the Advanced Placement Program is on the in- 

the courses dividual, able student: it serves as a stimulus to his achievement, 





as an aid for the identification of his academic strengths, and as 
encouragement for his continuous development through school 
and college. The basic tenet of advanced placement is that all 
students do not have equal abilities that develop at the same rate 
in all subjects. As the weaker student requires a slower pace if he 
is to learn effectively, so the stronger student should be per- 
mitted to proceed more swiftly and meaningfully. It is the Pro- 
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grain’s purpose to provide appropriate examples and examina- 
tions of advanced work for the stronger student in order that the 
college of his choice may recognize what he has, in fact, accom- 
plished. 

The Advanced Placement Examinations are open to any stu- 
dent, wherever he may be, and whether he achieved his ad- 
vanced preparation through special courses, tutorial assistance, 
or independent effort. The examinations presume, however, a 
deliberate preparation with reference to the college-level courses 
outlined here. 

There is no formal membership required for a school’s par- 
ticipation in the Program. Schools that wish to present candi- 
dates are urged to write to their College Board regional office 
for answers to questions they may have and for information on 
any of the Program’s services. Schools are not expected to sub- 
mit credentials nor to meet any criteria of accreditation. On the 
contrary, a participating school is simply one that deliberately 
prepares a meaningful number of its students for the Advanced 
Placement Examinations through college-level courses, tutorial 
instruction, or other means. 

Outstanding teachers and students at schools of widely varying 
size and quality have achieved equally excellent results. Homo- 
geneous grouping, by specific ability and with a specific purpose, 
is recommended as an important step in the establishment of 
Advanced Placement classes. But even in schools too small for 
such divisions, good college-level work has been done. 

Such special efforts, of course, are not without expense. Most 
participating schools have found it necessary to make special 
financial provision for this advanced work. Teachers who under- 
take the extra preparation and responsibilities are often relieved 
of part of their normal teaching load. More and better counseling, 
new books and laboratory equipment, perhaps additional teachers 
are needed. Where there is no financial provision for such ex- 
penditures, the attainment of the Program's goals is impeded. 

Each school will learn best how to select its students and, ac- 
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cording to its own strengths and facilities, which courses it can 
best establish. Experience indicates that students chosen on the 
basis of high intellectual ability and strong motivation are likely 
to profit most from the challenge of advanced studies. When a 
school offers an extensive range of Advanced Placement courses, 
care is often taken lest a student participate in too many. Yet it is 
just as important that a student with the ability and desire to un- 
dertake advanced work be given the opportunity as it is that an 
overambitious one be restrained. 

Small classes are recommended. The teacher of an advanced 
course needs a lighter teaching schedule to allow for the greater 
demands of preparation required. Some schools begin advanced 
work in the junior or sophomore year— or even earlier— and con- 
tinue advanced work for these students for two or three more 
years. In schools that are unable to provide special courses, stu- 
dents accomplish their advanced studies through individual 
tutorial work, often in connection with a regular course. But 
even if a school can establish only one Advanced Placement 
course, it will discover that this course has a salutary effect on 
other courses in the department and on the entire school. 

The teachers in a school considering the introduction of ad- 
vanced courses will wish to consult the course descriptions in 
this book and the essay sections of recent examinations. They 
should feel free to communicate with their regional College 
Board office and the director of the Advanced Placement Pro- 
gram at any time. The Program’s examiners and readers, the 
ets consultants, other schools already offering the courses, and 
the faculties of nearby colleges, all constitute important and 
ready stores of experience and facts. College Board Advanced 
Placement Program representatives are available for visits to 
schools with specific problems. 

The school and Advanced placement is only one of the many ways that Amer- 

the college ican secondary schools have chosen to accomplish the appro- 

priate education of the stronger student. Under the general 
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rubric of honors work there is refreshing, fruitful diversity. But 
one important quality of the Program is that it provides a na- 
tional link between secondary and higher education. The Ad- 
vanced Placement Program offers, therefore, through the range 
of advanced courses at separate schools and colleges, a workable 
plan for the education of our stronger students. 

In addition to sharing this concern for the superior students, 
schools and colleges that participate in the Advanced Placement 
Program become partners in its growth, development, and direc- 
tion. The director of the Program consults with both schools and 
colleges. The standing committee on Advanced Placement, ap- 
pointed by the Board to determine Program policy, is composed 
of teachers and administrators from colleges and schools. The 
Program is further strengthened by the collaboration of school 
and college teachers who serve as examiners, readers, and par- 
ticipants at the annual conference in each field of study. 

These annual conferences provide an unusual opportunity not 
only for the teachers to meet and discuss their disciplines, but 
also for them to learn more about the Program and to help shape 
j it to their needs. It is here that the course descriptions, the 

j examinations, and the grading of papers are reviewed. The Pro- 

! gram has been called "the cutting edge of curriculum change,” 

j and it is at these annual conferences that the advantages and 

implications of such changes are considered. 

1 

The The Advanced Placement Examinations are administered once 
I examinations each year in May. The best guide to them, other than the ques- 

tions from former years, are the course descriptions and sam- 
ple questions that appear in the following pages. The examina- 
tions are prepared in accordance with the definition of the aims 
i and scope of each course as stated by the examining committee. 

? The choice of test methods may vary from committee to com- 

j mittee and from year to year. But in all examinations essay ques- 

tions predominate, combined with multiple-choice questions. In 
| the modern foreign languages, listening comprehension sections 
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are included. Each examination lasts three hours, except for the 
four Latin examinations, each of which is an hour and a half in 
length. All examinations are graded on a five-point scale with 
reference to the content of the course description. 

The student and Information concerning the student’s promise and performance 
his college is provided to the college by the Program and the school. In July 
the college receives for each student not only a school report, 
which includes a description of the course, the course grade, and 
the school’s recommendation, but also the student’s essay book- 
let, his examination grade, and a guide to the grade’s interpreta- 
tion and use. Final decisions are then made by the college on the 
basis of this evidence. In the fall, the college returns the exam- 
ination, as well as a report of its decision on placement and credit, 
directly to the candidate’s secondary school. 

Students who undertake advanced studies with the hope of re- 
ceiving credit and advanced placement at college must realize 
that, although the Program provides professional curricular 
standards and examinations, all colleges do not follow the same, 
or even similar, procedures. Many colleges grant credit and place- 
ment for satisfactory work on the examinations; some grant 
placement only; others are still establishing their policies. It is 
clear, however, that greater regularity in the determination and 
administration of Advanced Placement policies is obtained as col- 
leges gain experience with the Program. Although participating 
colleges often include clear policy statements in their catalogs, 
schools that offer advanced courses or are planning to establish 
them may wish to communicate directly with the colleges that 
their students plan to attend. And it often remains the candidate’s 
responsibility to apply for credit or proper placement. 

Experience has shown that a student, placed appropriately 
ahead, will benefit appreciably. If, as a freshman, he takes soph- 
omore- or even junior-level courses, he performs as well as or 
better than many upperclassmen. For there are no longer "fresh- 
man” and "sophomore” courses, but rather different kinds of 
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freshmen, for whom different kinds of courses are required. 

The typical candidate for advanced placement will have had 
one or two college-level courses at his school. Very few, there- 
fore, plan to finish college in less than four years. But the courses 
completed at school give the college student an opportunity to 
choose additional electives or to do further study in his major 
field. 

General information about the Program is published in the 
Board’s Guide to the Advanced Placement Program. Information of 
interest to students on all matters relating to the administration 
of the examinations is available in the Bulletin for Students that 
is distributed in the fall on the basis of orders received from 
schools. Individual candidates, teachers, and colleges may 
request copies of either publication directly from College Board 
Advanced Placement Examinations, Box 592, Princeton, New 
Jersey 08540. 

A special booklet, giving detailed instructions for school co- 
ordinators of the Advanced Placement Examinations, is routinely 
sent to schools that submit a preliminary estimate of the number 
of candidates they expect to take the examinations the following 
May. The following brief bibliography lists further titles that 
supplement the Program’s own publications. 

Conant, James B., The American High School Today. New York: McGraw- 
Hill Book Company, Inc., 1959. 140 pp. 

Conant, James B., Slums and Suburbs. New York: McGraw-Hill Book Com- 
pany, Inc., 1961. 147 pp. 

Copley, Frank 0., The American High School and the Talented Student. Ann 
Arbor, Mich.: University of Michigan Press, 1961. 92 pp. 

General Education in School and College. A committee report by members of 
the faculties of Andover, Exeter, Lawrenceville, Harvard, Princeton, and 
Yale. Cambridge, Mass. : Harvard University Press, 1952. 142 pp. 
Paschal, Elizabeth, Encouraging the Excellent. New York: Fund for the Ad? 

vancement of Education, 1960. 80 pp. 

Provisions for Talented Students. Washington, D.C.: U.S. Department of 
Health, Education, and Welfare, 1966. 61 pp. 
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Radcliffe, Shirley A., and Hatch, Winslow R., New Dimensions in Higher Edu- 
cation , Advanced Standing . Washington, D.C.: U.S. Department of Health, 
Education, and Welfare, 1961. 24 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
American History . Albany, N.Y.: State Education Department, 1965. 20 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
Biology. Albany, N.Y.: State Education Department, 1965. 49 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
Chemistry. Albany, N.Y.: State Education Department, 1965. 22 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
English. Albany, N.Y.: State Education Department, 1965. 23 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
European History. Albany, N.Y. : State Education Department, 1965. 29 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
French. Albany, N.Y.: State Education Department, 1965. 16 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
German. Albany, N.Y.: State Education Department, 1965. 8 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
Latin. Albany, N.Y.: State Education Department, 1965. 15 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
Mathematics. Albany, N.Y.: State Education Department, 1965. 14 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
Physics. Albany, N. Y.: State Education Department, 1965. 18 pp. 

State Education Department, Bibliographic Guide for Advanced Placement 
Spanish. Albany, N.Y.: State Education Department, 1965. 26 pp. 
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Course 

and 

examination 

descriptions 



The course descriptions and examinations of the Advanced 
Placement Program, as explained before, are prepared by com* 
mittees of examiners under the general policy direction of the 
Committee on Advanced Placement. The descriptions and ex- 
aminations are continually reviewed on the*basis of suggestions 
and criticisms made throughout the year and at the subject con- 
ferences held in June. 

The following chapters have been revised for this edition and 
some new sample examination questions have been added. 



i. 



ii 
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AMERICAN HISTORY 
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Course 



An Advanced Placement course in American history should 
make demands on students that are equivalent to those of an in- 
troductory college course. It must give students a thorough 
grounding in facts, but should go on from these facts to examine 
their context and significance. Students should learn how to 
read historical material analytically and critically, to weigh his- 
torical evidence and interpretations, and to arrive at conclusions 
on the basis of informed judgment. 

American history courses differ from college to college, and 
teachers in secondary schools should feel free to show initiative 
and to experiment in their courses. The chronological coverage 
of an Advanced Placement course varies with the teacher, as is 
the case with college courses. Teachers are encouraged to be both 
selective and innovative in the chronological organization of their 
courses. Although many schools are able to set up special college- 
level courses, in some schools Advanced Placement study consists 
of tutorial work that may be associated with a regular course. 

Secondary school teachers, like their colleagues in the col- 
leges, differ as to which aspects of American history they con- 
sider most important. Almost all teachers avoid giving exclusive 
attention to any one aspect of American history. But some stress 
political history; others, economic development; others, in- 
tellectual, social, cultural, or diplomatic history; still others, 
various interpretive themes or historiography. Some of the most 
successful teachers emphasize materials and concepts from the 
humanities and the behavioral sciences. 



Examination 



A college textbook may well provide the background for an 
advanced course, but students should also acquire some knowl- 
edge of major documents, historians, and interpretations of 
American history. They should become familiar with essay exam- 
inations, the use and interpretation of maps and other graphic 
materials, the lecture method of presenting material, note-taking 
from both printed materials and lectures, and the writing of short 
research papers. Students should also learn how to cite sources 
and to credit the ideas and phrases of others. They should be 
able to express themselves well in correct English. 

Most Advanced Placement courses make extensive use of pa- 
perback editions of historical works. In addition, students in 
Advanced Placement courses in American history should have 
access to an adequate library. The committee recommends that 
the school subscribe to several scholarly journals, such as the 
American Historical Review , the Journal of American History , the 
William and Mary Quarterly , the Pacific Historical Review , and the 
Journal of Southern History , as well as a journal of the local state 
or city historical association. Besides textbooks, the library 
should contain several hundred carefully selected, important 
scholarly works in American history that would be augmented 
annually by new book purchases. 

Advanced Placement classes require extra time on the part of 
the instructor for preparation, personal consultation with stu- 
dents, and correction of a much larger amount of written work than 
is expected from students in regular classes. The Advanced 
Placement Committee of Examiners for American History strong- 
iy urges that no teacher offer such a class or classes without some 
reduction in teaching load. 

There will be a substantial choice of essay questions on the exam- 
ination. The range and open-endedness of these questions make 
it possible for students from widely differing courses to demon- 
strate their mastery of information, ideas, and skills. The mul- 
tiple-choice section consists largely of interpretative questions 
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designed to test both the students’ understanding and the breadth 
of their preparation. Topics not covered in the essays may be 
dealt with in the multiple-choice section ; for example, while both 
sections require knowledge of American history since 1750, the 
multiple-choice section may also include several questions on the 
seventeenth and first half of the eighteenth centuries. The exam- 
iners expect that few students will be able to answer correctly 
more than two-thirds of the multiple-choice questions. Some 
questions designed to test the results of curricular innovations 
may be included in both the essay and multiple-choice examina- 
tions, but the examiners will announce in advance in the course 
description any basic changes in the nature of the examination. 

The examination will be three hours in length, with about 45 
minutes for the multiple-choice section, 15 minutes for selection 
of essay questions and organization of answers, and two hours for 
writing the essays. The sample questions below illustrate the na- 
ture of the content, the range of difficulty, and the types of ques- 
tions used in the examination. 

Multiple-choice questions 

Following are multiple-choice questions of the kind appearing in 
the objective section of the examination. 

Directions: Each of the questions or incomplete statements is fol- 
lowed by five suggested answers. Select the one which best an- 
swers the question or completes the statement. 

1. An accurate discussion characterizing the status of American 
labor during the second half of the nineteenth century might in- 
clude all of the following EXCEPT the 

(A) adoption of the eight-hour day in a majority of industries 

(B) decay of the Knights of Labor 

(C) organization of the American Federation of Labor 

(D) use of federal troops to break strikes 

(E) issuance of injunctions in labor disputes 
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The policies of Franklin D. Roosevelt differed most consistently 
from those of Theodore Roosevelt with respect to 

(A) actions toward Latin America 

(B) control of monopolies 

(C) conservation of natural resources 

(D) the role of the United States as a world power 

(E) the need for naval preparedness 

Which of the following is a correct statement about Roger 
Williams? 

(A) He strongly objected to the excessive religiosity of the 
Puritans. 

(B) He settled in Rhode Island primarily to found a secular com- 
munity. 

(Q He began the Great Awakening. 

(D) He established the principle of separation of church and 
state in order to protect the Indian and Quaker settlers in 
Providence Plantations. 

(E) He advanced the cause of religious toleration and freedom 
of thought. 

"The United States is practically sovereign on this continent, 
and its fiat is law upon the subjects to which it confines its inter- 
position.” 

This position was enunciated because of 

(A) Britain's attitude toward the Venezuelan boundary dispute 
in 1895 

(B) Spain's attempted suppression of the Cuban Revolution in 
1895 

(C) Russian activities along the west coast of the United States 
in the 1820's 

(D) France's activities in Mexico in the 1860's 

(E) Secretary of State Blaine’s desire to clarify United States 
Pan-American policy 
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5. "If a merchant surmounted the obstacle placed in his way by 
anarchy in the currency and confusion in tariff schedules and 
succeeded in building up an interstate business, he never could 
be sure of collections, for he was always at the mercy of local 
courts and juries, agencies that were seldom tender in dealing 
with the claims and rights of distant creditors as against the 
clamors of their immediate neighbors.” 

The conditions described above best characterize the 

(A) colonies between 1763 and 1775 

(B) United States between 1781 and 1789 

(C) western states during the presidency of Andrew Jackson 

(D) Great Plains during the Populist Revolt 

(E) economic situation that was remedied by the Federal Re- 
serve System 

6. "We early found ourselves spending many hours in efforts to 
secure support for deserted women, insurance for bewildered 
widows, damages for injured operators, furniture from being 
taken by the installment store. We constantly acted between the 
various institutions of the city and the people for whose benefit 
these institutions were erected. Hospitals, county agencies, and 
state asylums are often but vague rumors to the people who need 
them most.” 

This statement was probably made by 

(A) Emily Dickinson 

(B) Harriet Beecher Stowe 

(C) Jane Addams 

(D) Frances Willard 

(E) Elizabeth Cady Stanton 

7. "The administration proceeded from the first on the theory that 
the economic structure of the country was fundamentally 
sound. It brought pressure to bear upon industrialists to check 
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the discharge of employees and wage cutting, issued optimistic 
statements from time to time, and refused to resort to federal aid 
to the unemployed.” 

The administration thus described was that of 

(A) Theodore Roosevelt 

(B) Grover Cleveland 
(Q Martin Van Buren 

(D) Herbert Hoover 

(E) Franklin D. Roosevelt 

8. The Truman Doctrine and the Marshall Plan had which of the 
following in common? 

(A) They went into effect during the administration of President 
Truman. 

(B) They excluded military aid in favor of economic aid. 

(C) They excluded economic aid in favor of military aid. 

(D) They applied to free peoples everywhere. 

(E) They cost about the same to finance. 

Questions 9-11 refer to the following. 

(A) Lincoln Steffens 

(B) Ida Tarbell 

(C) David G. Phillips 

(D) John Spargo 

(E) Upton Sinclair 

9. Published an expose of the Standard Oil Company 

10. Pointed to the corruption linking business and municipal govern- 
ments 

11. Described conditions in the meat-packing industry 
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Questions 12-13 refer to the following cartoon. j 
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12. In which of the following years was this cartoon published? 

(A) 1832 

(B) 1836 

(C) 1837 

(D) 1840 

(E) 1854 

13. The stumbling blocks on the road to the White House were 
placed there by 

(A) prohibitionists 

(B) frontiersmen 

(C) Whigs 

(D) Democrats 

(E) Know-Nothings 

Questions 14-16 are based on the following statement. 

"Upon these considerations, it is the opinion of the court that the 
act of Congress which prohibited a citizen from holding and 
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owning property of this kind in the territory of the United States 
north of the line therein mentioned, is not warranted by the 
Constitution, and is therefore void; and that neither the plaintiff 
himself, nor any of his family, were made free by being carried 
into this territory; even if they had been carried there by the 
owner, who intended to become a permanent resident.” 

14. The congressional act referred to in the passage was the 

(A) Kansas-Nebraska Act 

(B) Missouri Compromise 

(C) Northwest Ordinance 

(D) Compromise of 1850 

(E) Fugitive Slave Act 

15. The line referred to in the passage was 

(A) 54° 40' 

(B) the Mason-Dixon Line 

(C) 36° 30' 

(D) the 49th parallel 

(E) the southern boundary of the Northwest Territory 

16. The ideas contained in this decision had earlier been advocated 
by 

(A) Stephen A. Douglas 

(B) Robert E. Lee 

(C) Daniel Webster 

(D) Henry Clay 

(E) John C. Calhoun 

Essay questions 

The essay portion of the Advanced Placement Examination in 
American History consists of a list of questions from which 
three are to be answered with essays of approximately 40 minutes 
each. The following are sample questions. 
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17. Select TWO of the following interpretations of an event in 
American history. Present the evidence for and against each 
interpretation, and explain your own conclusion. 

(a) "The Republicans’ desire to retain political power was re- 
sponsible for Radical Reconstruction.” 

(b) "Stephen A. Douglas introduced the Kansas-Nebraska Bill 
because he wanted to win the support of the South for his 
presidential ambitions.” 

(c) "Woodrow Wilson was responsible for the Senate’s rejec- 
tion of the Treaty of Versailles.” 

(d) "Economic factors caused the American Revolution.” 

18. "Since 1890, American foreign policy has been dedicated to the 
proposition that Eastern Asia must not be controlled by a formi- 
dable nation.” Evaluate the validity of this generalization. 

19. What was the effect of the War of 1812 upon the Federalist 
party; of the Civil War upon the Republican party; and of the 
First World War upon the Democratic party? In the light of 
your answer, what generalization can you make about the effect 
of war upon our political parties? 

20. "European culture has both fascinated and repelled Americans.” 
Discuss this generalization with reference to any TWO of the 
following periods. 

(a) The early years of the American Republic 

(b) The late nineteenth century 

(c) The period between the First and Second World Wars 

21. To what extent did the measures of the New Deal reflect a co- 
herent economic philosophy? 




22. "The large corporations and the unions bear, in certain respects, 

a similar relation to the American political system. Their ad- i 

vocates believe in associated action for themselves and in com- 
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petition for their adversaries. They both demand governmental 
protection and recognition, but resent efficient governmental 
regulation.” Indicate the extent of your agreement or disagree- 
ment with this position by reference to the periods 1880-1910 
and 1930-1945. 

23. "Opposition to the immigrant was primarily rooted in economics 
and politics.” Evaluate this generalization as applied to TWO 
of the following periods, one before and one after the Civil War. 

(a) The 1790s 

(b) The 1850s 

(c) The 1880s 

(d) The 1920s 

24. To what degree were the political ideas and institutions of Amer- 
ica in the period 1763-1787 merely transplantations or adapta- 
tions of English ideas and institutions? To what degree were they 
American developments? 

25. "Leaders during the 1780s appeared able to dominate events; 
in the period of the 1850s events seemed to dominate leaders.” 
Do you agree? Explain. 

Candidates’ answers to essay questions 

The Committee of Examiners for American History wants stu- 
dents and teachers to be informed about the types of essay re- 
sponses that have received certain grades in the past. For that 
reason, the following examples of two actual answers submitted 
in the 1965 Advanced Placement Examination in American 
History are reprinted here without alteration, except for changes 
in spelling. The candidates, no doubt, would have written in a 
much better style, had they been able to do a second draft. Even 
in this examination, however, both candidates might have given 
more thought to the need for topic sentences and conclusions. 
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These answers are only two of the thousands that candidates 
wrote in response to this question. Many other answers received 
equally high grades. The Advanced Placement readers, a carefully 
selected group of college professors and secondary school teach- 
ers, reach group agreement on grading standards only after care- 
ful evaluation of many papers. They reach agreement about the 
various ways a question might be answered and are always pre- 
pared to give high grades to markedly different approaches. No 
one, therefore, should consider the following samples as "the” 
answers; because of the thousands of other answers some were 
graded as high, and many lower, than these. These two answers, 
therefore, should be considered in this light rather than as ideal 
answers, flawless in mechanics and perfect in content. For the 
question below, the readers assigned the first answer a grade of 3 
(qualified) and the second answer a grade of 5 (extremely well 
qualified) on the Advanced Placement scale. 

26. Describe and account for the change in reputation of any two 
of the following Presidents during their terms of office. 

(a) Thomas Jefferson 

(b) Ulysses S. Grant 

(c) Woodrow Wilson 

(d) Harry S. Truman 

ESSAY I 

"In 1869 the Republicans nominated Grant for President; he 
was the best vote getter there was and it was feared that the 
Democrats might gain control of the government again. Grant 
was elected; he was the 'Savior of the Union.’ Once in office 
Grant proved to be one of the worst presidents ever. He let the 
Radical Republican Congress do what it wanted to; there was 
wholesale corruption which took on the name of 'Grantism.’ 
When running for a second term Grant’s party split. A num- 
ber of Republicans were tired of the government corruption 
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and formed the Liberal Republican party. Grant, however, was 
elected again in 1873. During his administration there was a 
depression which Grant failed to do anything about. By the time 
he was out of office many onetime admirers were his enemies. 

"Why did this happen? Grant was a general, he wasn’t a pol- 
itician. His political convictions were not strong and he was 
easily won over to one side or the other. He didn’t attempt to 
run the government; he let others do what they wanted with it. 

"Woodrow Wilson came to office in 1913 advocating what he 
called the New Freedom. He accomplished his main objectives 
and reforms in the first part of his administration. (Federal Re- 
serve Act, 1913; Clayton Antitrust Act, 1913; the FTC, 1914; 
Underwood Tariff, 1913.) When war broke out in Europe the 
American people counted on Wilson to keep the United States 
out of the conflict. He was re-elected with the slogan 'He kept us 
out of war’ (1917). After submarine attacks on American ships 
and foreign ships carrying Americans (Lusitania, 1915) Wilson 
went before Congress in 1917 and asked that war be declared on 
Germany. This didn’t hurt or change popular opinion of Wilson. 
The Zimmerman Note and the continued U-boat attacks (after 
repeated warnings to Germany) had brought many United States 
citizens to the opinion that Germany wanted war. What really 
hurt Wilson’s reputation was the League of Nations issue. After 
the war the United States began to isolate itself from the rest of 
the world. Many people felt that Wilson shouldn’t have gone to 
Paris, where the Versailles Treaty was signed and the League of 
Nations was founded. When Wilson came back from Europe, 
he found popular opinion against him. Leading isolationists, like 
Lodge, had succeeded in getting Congress against the League of 
Nations plan. Wilson wouldn’t compromise, however, and mem- 
bership in the League of Nations was rejected by the United 
States. 

"The cause for this change in the popular opinion of Wilson 
was mainly due to Americans’ indifference to the rest of the 
world. The United States wanted to be left alone; she wanted 
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no more war. Wilson made a mistake in not sensing popular 
opinion on the League of Nations issue and in not adapting his 
policies to popular feeling.” 

ESSAY II 

"Ulysses Grant suffered a damaging change in his reputation 
during the time of his presidency. He entered the White House 
in 1868 as a war hero. He had won a decisive mandate to lead 
the country over Horatio Seymour. Although he had no pre- 
vious political experience, his war record was admirable. When 
his two terms had finished (in 1876) he was considered a fool 
and one of the country’s worst Presidents ever. 

"This was for good reason. He had been shown to have an ir- 
regular lack of administrative ability and a great capacity for 
being duped by his friends. Although never proved to be per- 
sonally dishonest, he ushered in an era of graft and fraud. 
Credit Mobilier was probably the most infamous of his scandals. 
In this scandal, several congressmen were given stock by Con- 
gressman Ames to give the Northern Securities Company special 
rights. Future President Garfield was involved as was the Vice- 
President. Another incident of this sort occurred when Jim 
Fisk, a friend of Grant’s, and Jay Gould were almost allowed to 
comer the gold market. Their attempt caused a brief panic. The 
President’s cabinet, a generally undistinguished crew, also in- 
dulged in fraud. One example of this was in the Department of 
the Interior and of War in the treatment of Indians. The Presi- 
dent also sanctioned an inconsistent monetary stand that brought 
on the Panic of 1873. It was not until the second term that the 
President’s reputation really suffered however. In 1872 he 
smashed the Liberal Republican candidate, Horace Greeley, a re- 
former. But by the end of Grant’s last term even the admired 
foreign relations gains administered by Hamilton Fish were not 
enough to save his reputation of stupidity and dishonesty. 

"Woodrow Wilson entered the White House on a wave of 
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progressivism in 1912 (though he received only 42% of the vote). 
He had been the popular governor of New Jersey. Though some- 
what overly intellectual, he had a reputation for efficiency and 
reform. He certainly reflected the progressive spirit of the people. 
By the time he left the White House, he was discredited as a 
hopeless idealist and rejected by the people. 

"His first term was triumphant. His progressive reforms, in- 
eluding the Underwood-Simmons Tariff cut, the Federal Reserve 
Act, the creation of the Federal Trade Commission, enjoyed ac- 
claim. In 1916, he won a slim victory (though the country was 
basically Republican) for keeping the country out of war. His 
administration did an admirable job running the war. But after 
the war, while negotiating the peace, Wilson was caught in the 
isolationists tide and his reputation suffered. He made the mis- 
take of appealing for a Democratic Congress (1918) and in bring- 
ing no Republicans to the Paris Conference. His idealism was 
found wanting negotiating in Paris with Clemenceau and Lloyd 
George and in America gaining Senate ratification. When the 
treaty was defeated in Congress (in the Wilson form), so was 
Wilson’s reputation. His collapse shrouded the last year of his 
administration. His reputation was no longer a triumphant Pro- 
gressive; but a defeated idealist and moralist.’' 



ANSWER KEY TO MULTIPLE-CHOICE 
QUESTIONS, AMERICAN HISTORY 



1 A, 2 A, 3— E, 4— A, 5-B, 6-C, 7-D, 8-A, 9-B, 10-A, 
11-E, 12— D, 13— C, 14— B, 15— C, 16-E 
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BIOLOGY 




An Advanced Placement course in biology should meet the 
objectives of a general biology course on the college level. The 
aim of the course should be to develop an understanding of the 
following. 

1. Unity and diversity in living things. Unity can easily be 
recognized at the molecular and cellular levels of organization. 
The occurrence of molecules such as proteins (including en- 
zymes), nucleic acids, and carbohydrates is universal. The path- 
ways of energy metabolism and of synthesis of macromolecules 
are common to almost all organisms. Cells of widely diverse 
organisms have common structures and similar mechanisms for 
uptake of compounds from the environment (selective perme- 
ability) and for reproduction. Diversity can be illustrated by 
comparative studies of cells, tissues, organ systems, organisms, 
and societies. 

2. The process of inquiry. Evidence obtained by experiment and 
observation is used to formulate hypotheses. Hypotheses may 
eventually become principles or concepts if the supporting evi- 
dence becomes extensive enough. The student should be familiar 
with the evidence that supports the major concepts in biology. 

3. The concept of evolution as an explanation of unity and 
diversity. 

4. How to apply biological concepts to new situations and the 
limits or restrictions on these concepts. 

5. Homeostasis as a basic biological phenomenon. Homeostatic 
mechanisms can be recognized at all levels of biological organi- 
zation. The student should know how homeostatic mechanisms 
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involving feedback control operate in mammalian organ systems. 

6. Quantitative measurements made with biological systems. The 
following are examples of what can be done in the laboratory to 
achieve this aim: (a) at the molecular level, studies of enzyme 
action; (b) at the organismal level, measurements of growth rate, 
using optical methods for determining either cell number or cell 
mass of microorganisms (bacteria or yeast, for example) ; (c) at 
the population or society level, studies of the distribution of 
phenotypes. Laboratory experience should also emphasize the 
collection, analysis, and interpretation of data. 

Since a thorough presentation of biology involves the use of 
concepts learned in chemistry, students taking an advanced 
course in biology should first complete a course in chemistry. 

Good college textbooks should be used in an advanced biology 
course. Some schools may want to use college texts in both 
zoology and botany. Teachers are urged to seek guidance in 
selecting texts by writing to the biology departments of the col- 
leges and universities that their students are likely to attend. 

Course Introductory college biology courses differ widely in content. 

Each course represents an attempt to meet the needs, interests, 
and abilities of a particular group of students. Moreover, the 
emphasis of a course will vary from year to year depending upon 
the qualifications of the instructor and the advances being made 
in research. Despite the many variations, the committee feels 
that it is possible to describe a representative course. 

The course description that follows is to serve as a guide to the 
secondary school teacher who should feel free to add or substi- 
tute materials of his own selection to achieve the aims of the 
course. The sequence of topics and subtopics does not neces- 
sarily represent the order in which they should be presented. 

The course description serves as the basis for the construction 
of the Biology Advanced Placement Examination. A course cov- 
ering this material should have the equivalent of three class 
meetings and three laboratory hours a week for 30 weeks. 
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I. Unity among living things 

A. Cell structure and physiology 

1. Structure as revealed by the light and electron micro* 
scopes 

2. Localization of cell activities: function of mitochondria, 
ribosomes, polysomes, centrioles, Golgi bodies, and so 
forth, and methods of isolation of structures for bio- 
chemical study 

3. Limitations of the present techniques of cell study in 
revealing the function of a structure in the living cell 

4. Relation of membrane structure to permeability, proper- 
ties of penetrating particles (such as size, solubility, and 
charge) and how these are related to passage through 
membranes, processes of diffusion, osmosis, and active 
transport 

B. Cell division 

1. Phases of cell division visible under the microscope 

2. Biochemical events such as duplication of DNA and 
function of mitotic apparatus 

C. Biochemistry 

1. The student should have an understanding of the fol- 
lowing basic aspects of chemistry. 

a. Concepts of stoichiometry and chemical equilibria 

b. Energetics: free energy change, entropy, and so forth 

c. Chemical bonds: covalent, ionic, and hydrogen 
bonds and relative strength of these bonds (particu- 
lar emphasis on covalent bonds) 

2. Familiarity with properties of water 

3. Basic structure of proteins, carbohydrates, lipids, and 
nucleic acids and methods of isolation of these sub- 
stances 

4. Enzymes 

a. Methods of isolation 

b. Effect on rate of reaction as opposed to equilibrium 

c. Mechanism of action : Formation of enzyme-substrate 
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complex and enzyme turnover, competitive and non- 
competitive inhibition 

d. Denaturation of enzymes, role of coenzymes, and 
properties of enzymes that indicate they are proteins 
5. Origin of energy sources and their transformation in 
cells 

a. Photosynthesis 

(1) Structure of chloroplasts, structure of grana, 
chemistry of chlorophyll, factors affecting syn- 
thesis of chlorophyll 

(2) Dark and light phases of photosynthesis: im- 
portant chemical reactions in C0 2 fixation, role 
of light, phosphorylation 

(3) History of major experiments 

b. Metabolism of carbohydrates, fats, and proteins 

(1) Function of ATP and phosphagens 

(2) Important chemical reactions of glycolysis, alco- 
holic fermentation (anaerobic metabolism), and 
aerobic metabolism (Krebs cycle) 

(3) Relative efficiency of ATP production in aerobic 
and anaerobic phases of carbohydrate meta- 
bolism 

(4) Hydrogen and electron transfer systems 

(5) Types of enzymes 

(a) Dehydrogenases, carboxylases, oxidases, 
phosphorylases 

(b) Major coenzymes and their functions 

(c) Vitamins in relation to enzymes and co- 
enzymes 

(6) Fats: beta oxidation, relation to the Krebs cycle 
and acetyl-CoA, glycerol in relation to enzymes 
and coenzymes 

(7) Proteins: deamination and transamination, for- 
mation of urea (arginine-ornithine cycle), rela- 
tion of amino acids to metabolites of Krebs cycle 
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(8) Synthesis of carbohydrates, fats, nucleic acids, 
and proteins 

(a) Carbohydrates — general structure, synthesis 
of polymers 

(b) Fats — relation to Krebs cycle and acetyl-CoA 

(c) Nucleic acids— enzymic methods of DNA 
and RNA synthesis from nucleotides 

(d) Protein synthesis 

1) Amino acids derived from Krebs cycle 
intermediates and essential amino acids 

2) Activation of amino acids 

3) Role of S-RNA, ribosomes, polyribo- 
somes, and messenger RNA, and famili- 
arity with experiments that led to de- 
termination of genetic code (how syn- 
thetic polynucleotides direct polypeptide 
synthesis) 

4) Biochemical genetics as it relates to pro- 
tein synthesis 

(9) The use of isotopic tracer techniques in eluci- 
dating pathways of metabolism (degradation and 
biosynthesis) 

II. Diversity among living things: structure, function, nutrition 

A. Viruses (including phages) 

B. Bacteria 

1. Aerobic, facultative, and obligate anaerobic respiration 

2. Heterotrophic and autotrophic nutrition 

3. Role in the carbon and nitrogen cycles 

C. Slime molds and true fungi 

D. Green algae 

1. Reproductive methods 

2. Relationship to the evolution of higher plants 

3. Alternation of generations 

E. Bryophtya 

1. Alternation of generations 
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2. Adaptations to a terrestrial environment both in the 
vegetative structures and in the methods of reproduc- 
tion 

F. Tracheophyta: Emphasis should be placed on evolutionary 
adaptations which improved the adjustment to a terrestrial 
environment. 

1. Alternation of generations in ferns, gymnosperms, and 
angiosperms 

2. Angiosperm structure 

a. Monocot-dicot differences 

b. Root, stem, leaf, flower— including adaptations for 
insect pollination, seed, and fruit 

3. Angiosperm physiology 

a. Water and mineral absorption and transport 

b. Food translocation and storage 

c. Growth from seed, cell enlargement and differentia- 
tion, maturation— including primary and secondary 
tissues 

d. Responsiveness— tropisms and other movements; 
role of auxins; photoperiodism 

G. Invertebrates: A study of the invertebrates should illus- 
trate the uniformity of animal function that relates diverse 
forms to each other. It should also trace through various 
interrelated phyla the adaptive changes that have led to 
progressive structural specializations. Some of these de- 
velopments include: multicellularity, tissue and organ 
differentiation, bilateral symmetry, cephalization, segmen- 
tation, and coelom. Organisms demonstrating these 
changes may be selected from the following phyla. 

1. Protozoa 

2. Coelenterata 

3. Platyhelminthes 

4. Annelida 

5. Arthropoda 

6. Echinodermata 
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H. Chordates: structure, function, reproduction, develop- 
ment, and classification. Laboratory study of the structure 
and function of organ systems of some vertebrate such as 
a frog, rat, or fetal pig. The student is expected to acquire 
some familiarity with the invertebrate chordates, the 
notochord of invertebrate chordates and of vertebrates, and 
various vertebrate classes. Material from the classes should 
be used to increase the student's understanding of man. 

1. Digestive system: structure, enzymes, nervous and 
hormonal control, absorption 

2. Respiratory system: the breathing mechanism in an 
amphibian and in a mammal; gaseous exchange in 
lungs, gills, and skin; relationship to cellular respiration 

3. Circulatory system: composition and functions of blood 
and lymph, immunity, homeostatic control of blood 
composition, patterns of circulation in an amphibian 
and in a mammal, renal and hepatic portal systems 

4. Excretory system: general structure; detailed structure 
of a nephric unit and functions performed in each part; 
relationship of the kidney to homeostasis; sweat glands; 
the liver as an excretory organ, including urea formation 

5. Skeletal and muscular system: the basic structural plan 
of the skeleton and the relation of muscles to skeletal 
movements, ligaments, tendons, antagonistic action of 
muscles, muscle physiology 

6. Integrative systems 

a. Central nervous system: the five major divisions of 
the brain, functions of parts of the brain and spinal 
cord, cranial and spinal nerves, types and structure 
of neurons, nature of the nerve impulse, synaptic 
transmission, reflex arc, conditioned reflex 

b. Autonomic nervous system: structure, function, and 
neurohumors of sympathetic and parasympathetic 
divisions; relationship of the sympathetic division to 
the adrenal medulla 
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c. Endocrine glands: pituitary, thyroid, islets of Lan- 
gerhans (alpha and beta cells), parathyroids, gonads, 
adrenals, hormones affecting the digestive glands, re- 
lationship of the pituitary to the brain 

7. Reproductive system 

a. Structure 

b. Details of oogenesis and spermatogenesis 

c. Hormonal control of sperm and egg production and 
uterine development in mammals 

d. Fertilization in land and water organisms 

e. Natural and artificial methods of parthenogenesis 

8. Development of an animal embryo 

a. Effects of yolk upon embryological development 

b. Early embryology of a homolecithal egg 

c. Early embryology of an amphibian egg through the 
neurula stage 

d. Germ layer origins of organ systems 

e. Formation and function of four extra-embryonic 
membranes of a reptile or bird 

f. Formation of the placenta and umbilical cord and 
their functions 

g. Pattern of circulation in a mammalian embryo and 
the changes occurring at birth 

Continuity of living things 

A. Genetics: Examples from microorganisms, plants, animals, 

and human beings should be used whenever possible. 

1. The primary genetic material: DNA 

a. Demonstrations of genetic role 

b. Distribution in cells 

c. Chemical nature, molecular structure, spatial con- 
figuration 

2. Transmission genetics: patterns of inheritance 

a. Mendelian ratios 

b. Sex-linkage and sex determination 
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c. Penetrance and expressivity 

d. Probability 

3. Chromosomes 

a. Location, structure, size 

b. Function in cell reproduction: mitosis and meiosis 
(involvement in carrying and distributing genes) 

c. Gross modifications: inversions, translocations, 
duplications, deletions, ploidy 

4. Mutations: causative agents, kinds, effects 

5. Linkage, recombination, chromosome mapping, giant 
chromosomes 

6. Gene structure: fine structure analysis in microbial 
systems 

7. Gene function: RNA involvement (messenger, trans- 
fer, ribosomal) in protein synthesis ; gene-enzyme rela- 
tionships 

8. The genetic code: nature, reading, universality 

9. Extrachromosomal inheritance (cytoplasmic, organel- 
lar) ; transformation, transduction 

10. Population genetics: allele frequency analyses, appli- 
cations in evolutionary theory 

B. Evolution: Central to the main theme of evolution is the 
concept of mutation as the ultimate source of genetic 
change and the diversity of adaptations that result from 
these changes. 

1. Theories of the origin of life 

2. Evidence for evolution from biochemistry, morphology, 
embryology, physiology, paleontology, and geographical 
distribution 

3. Theories of the mechanisms of evolution 

a. Inheritance of acquired characteristics 

b. Natural selection as a process of differential repro- 
duction 

4. Hardy- Weinberg law: evolution as a change in gene 
frequencies 
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5. Role of isolation, ecological opportunity, and adaptive 
radiation 

6. Speciation 

IV. Ecological relationships among living things: It is assumed 
that the relationship between the organism and its environ- 
ment has received attention throughout the course. The pur- 
pose of this section is to summarize the information thought 
desirable. 

A. Physical factors: soil, water, temperature, light, atmo- 
sphere, radiation 

B. Biotic factors 

1. Cycle of the elements (especially carbon and nitrogen) 

2. Food chains —relationships with regard to numbers, 
mass, size, energy flow 

3. Symbiosis: mutualism, parasitism, commensalism 

4. Succession 

5. Social relationships (ants, bees, birds, deer) 

The three-hour examination is designed to give students an ade- 
quate opportunity to demonstrate their knowledge and under- 
standing of biology. The examination time is equally divided be- 
tween an objective section, part of which includes experimental 
situations, and an essay section that offers some choice of 
questions. 

Multiple-choice questions 

Examples of the kinds of objective questions that may be used in 
the examination follow. 

Directions: Each of the questions or incomplete statements below 
is followed by five suggested answers or completions. Select the 
one which is best in each case. 
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1. Transplantation experiments involving the dorsal blastoporal lip 
of an amphibian gastrula indicate that this bit of tissue 

(A) is destined to be ectoderm 

(B) does not differ from other tissues of the blastula in any sig- 
nificant manner 

(G) will cause a concentration of yolk in adjacent cells 
(D) has the power to organize the axis of symmetry of the de- 
veloping embryo 

(£) is so sensitive to its surroundings that it will develop into 
any embryonic structure depending on its surroundings 

2. The group of plants that are the important primary producers in 
the food chain of the open ocean are the 

(A) diatoms 

(B) brown algae 

(C) red algae 

(D) dinoflagellates 

(E) green algae 

3. If a large excess of both substrate and activator is present in a 
mixture containing an enzyme, the rate of breakdown of sub- 
strate is likely to be proportional to the 

(A) substrate concentration 

(B) free energy change of the reaction 

(C) product concentration 

(D) enzyme concentration 

(E) activator concentration 

4. The phenomenon which best explains the presence of an extra 
chromosome in the cells of a human being is 

(A) inversion 

(B) linkage 

(C) segregation 

(D) nondisjunction 

(E) crossing-over 









All of the following statements concerning the light phase of 
photosynthesis are true EXCEPT: 

(A) An initial event is the excitation of electrons from chloro- 
phyll by light energy. 

(B) The excited electrons are raised to a higher energy level. 

(C) If not captured in the reaction, the excited electrons drop 
back tp their initial energy levels. 

(D) If captured in this reaction, some of the energy of the ex- 
cited electrons is used to split carbon dioxide to carbon and 
oxygen. 

(E) The reaction occurs in grana. 

The addition of glucose to red blood cells suspended in iso- 
osmotic salt solution causes the cells to shrink rapidly and then 
slowly to swell until they return to their initial volume. The 
most plausible explanation for this behavior is that the 

(A) cell membranes allow water to diffuse more readily than 
glucose 

(B) cell membranes are impermeable to water 

(C) cell membranes are impermeable to glucose 

(D) cell membranes are permeable to the salt solution 

(E) cells do not metabolize glucose 

During the Carboniferous period, all of the following kinds of 
plants existed EXCEPT 

(A) ferns 

(B) gymnosperms 
(Q club mosses 

(D) angiosperms 

(E) horsetails 
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8. Which of the following is LEAST consistent with the hetero- 
troph hypothesis of the origin of life? 

(A) There was little, if any, free oxygen in the original atmo- 
sphere of the earth. 

(B) Ammonia and methane were probably the substances from 
which amino acids were synthesized. 

(C) The original replicating structure that can be called a cell 
contained chlorophyll. 

(C) Natural selection was operating in the chemical evolution of 
life. 

(E) Organisms having the ability to carry on fermentation arose 
earlier than those having the ability to carry on aerobic 
respiration. 

Directions: The group of questions below concerns a laboratory 
situation. In each case, first study the description of the situa- 
tion. Then choose the ONE best answer to each question follow- 
ing it. 

Questions 9-12 






I II III IV 

The four diagrams above represent growth curves of a certain 
species of bacterium grown under identical conditions in a liquid 
medium. In II, III, and IV, substances X, Y, and Z were added 
at the times indicated by the arrows. 
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9. If the purpose of the experiment was to determine what effect 
any one of the substances (for instance, X) had on this bacterium, 
necessary and sufficient control would be furnished by 

(A) I only 

(B) IV only 

(Q I and II only 

(D) II and IV only 

(E) I, III, and IV only 

10. On the basis of the data given, the bacteria overcame the effects 
of 

(A) X only 

(B) Y only 
(Q Z only 

(D) Y and Z only 

(E) X, Y, and Z 

11. It was thought that one of the substances X, Y, or Z might act 
by blocking protein synthesis. Which of the following substances 
would he most useful in testing this hypothesis? 

(A) C u -labeled proteins 

(B) CMabeled amino acids 

(C) P 82 -labeled RNA 

(D) A poison known to inhibit protein synthesis 

(E) A poison known to inhibit RNA synthesis 

12. In order to study the effects of X, Y, and Z on the structure of 
the bacterial cell wall, which of the following would be the most 
suitable instrument to use? 

(A) A pH meter 

(B) An electron microscope 
(Q A microbalance 

(D) A spectrophotometer 

(E) A Geiger counter 
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Directions: The group of questions below consists of five lettered 
headings followed by a list of numbered phrases. For each num- 
bered phrase select the one heading which is most closely re- 
lated to it. One heading may be used once, more than once, or 
not at all in each group. 

Questions 13-16 

(A) Diffusion 

(B) Osmosis 

(C) Active transport 

(D) Pinocytosis 

(E) Sperm and virus penetration 

13. Movement of dissolved substances (solutes) from regions of 
higher concentration to regions of lower concentration of the 
substance 

14. Mediated by action of lysozyme on cell membranes 

15. Movement of water across a membrane from a region of higher 
water concentration to a region of lower water concentration 

16. Movement of dissolved substances across cell membranes from a 
region of lower concentration to a region of higher concentra- 
tion of the substance 

Essay questions 

Examples of essay questions follow. 

17. Biologists and biochemists have made outstanding progress 
within the past quarter century in elucidating the principles and 
structures which govern the activities of living matter. These 
areas of progress include: 

A. the structure and code of the DNA molecule 

B. the use of radioactive isotopes as tracers in biological processes 
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C. the citric acid cycle and its relationship to mitochondria 

D. the use of electron microscopy in revealing the ultrastructure 
of the cell 

Discuss any ONE of these developments and its impact on bio- 
logical thought and progress. Your answer should include: 

(a) a brief account of the development 

(b) the names of the most prominent investigators involved 

(c) the nature of its impact on biology 

18. Irritability or responsiveness to stimuli is a common character- 
istic of living organisms. Among many others these responses 
include 

A. geotropic responses in plants 

B. simple reflex responses in animals 

Discuss each of these responses. Your answer should include a 
description of: 

(a) the responses 

(b) an experiment which will demonstrate the responses 

(c) the mechanisms involved in the responses 

19. When a cell that is metabolizing in the absence of oxygen is ex- 
posed to an oxygen-containing environment, a series of oxida- 
tion-reduction reactions is initiated which enables the cell to in- 
crease its activities. 

(a) Outline the oxidation-reduction reactions that are initiated 
under these conditions and indicate the point at which mo- 
lecular oxygen interacts with the oxidative system. 

(b) Explain how the cell derives additional energy by switching 
from nonoxidative to oxidative metabolism. 

20. Compare the intermediate steps in the fermentation of a mole- 
cule of sugar by yeast with respiration in a muscle tissue cell. 
Include in your answer the role of ATP in energy transfer and 
the approximate amount of ATP formed in each of these two 
processes. 
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21. A major concept of the gene theory of inheritance is that the 
genes are located in chromosomes. Explain how each of the fol- 
lowing helps to establish this idea: 

(a) a genotypic ratio of 1:2:1 in the offspring of heterozygotes 

(b) the phenomenon of crossing-over 

(c) other chromosomal aberrations 

(d) the phenomenon of sex determination, as in man 

\ 

22. The theory of organic evolution is based on interpretation of j 

observations from diverse areas. Describe the observations from 

each of the following areas and explain how they support the 
theory: 

(a) paleontology 

(b) comparative anatomy or embryology 

(c) biochemistry or genetics 

23. Discuss the effect of each of the following factors on the rate of 
photosynthesis in a living plant: 

(a) carbon dioxide 

(b) light intensity 

(c) temperature 

(d) mineral nutrition 

(e) water concentration 
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ANSWER KEY TO MULTIPLE-CHOICE 
QUESTIONS, BIOLOGY 

1— D, 2— A, 3-D, 4— D, 5-D, 6-A, 7-D, 8-C, 9- A, 
10-C, 11— B, 12— B, 13— A, 14— E, 15-B, 16-C 
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CHEMISTRY 



The advanced chemistry course should meet the objectives of a 
general chemistry course on the college level. Such a course 
provides an introduction to chemistry by presenting descriptive 
material as the framework of a discussion of fundamental prin- 
ciples and concepts. The emphasis is on chemistry as an intel- 
lectual activity and on the rigorous training in fundamentals 
needed for future work in it or in related fields. 

Students should attain a depth of understanding of funda- 
mentals and a competence in dealing with chemical problems 
that will enable them to undertake further work in chemistry or 
related fields with confidence. Students should also develop the 
ability to think clearly and to express their ideas, orally and in 
writing, with clarity and logic. 

The college elementary chemistry course differs from the 
usual first secondary school course with respect to the kind of 
textbook used, the amount and kind of laboratory work done by 
the student, the amount of time spent by the student on his 
course, and the emphasis on mathematical formulation of prin- 
ciples and on the solution of arithmetical problems. Qualitative 
differences appear in the level of textbook and of laboratory 
work. College textbooks assume a more mature handling of prin- 
ciples and theories than do high school texts. College laboratory 
work places the emphasis on experimental problems rather than 
on "exercises”; it assumes a better mastery of theory. Quanti- 
tative differences appear in the number of topics treated in the 
textbook and in the variety of experiments in the laboratory. 

The college elementary course also differs from the beginning 



55 



high school course in the amount of time spent by the student 
in class and laboratory, as well as in the vigor and the extent of 
independent study. If a school wishes to present a course com- 
parable to one that would be offered in a college, it will need to 
provide not less than 150 minutes for lecture and 180 minutes 
for laboratory per week. It is assumed that the student will spend 
approximately six hours a week in unsupervised, individual 
study. 

It is the opinion of many experienced teachers that a greater 
percentage of Advanced Placement students will be successful if 
they have had one or two semesters of high school chemistry 
preceding the college-level course. However, a very good student 
should not hesitate to take Advanced Placement chemistry as a 
first course if hi? schedule will not permit an extra semester or 
two in a preparatory course. 

The advanced work in chemistry should not displace any other 
part of the student’s science curriculum. It is highly desirable 
that a student have a course in secondary school physics and an 
uninterrupted program of mathematics. The physics could well 
precede the college-level chemistry. 

Course The level of work expected may best be described in terms of 
the newer textbooks now being used in the colleges. These indi- 
cate the level of achievement but not necessarily the quality of 
work required. Colleges do not cover in detail all the material in 
the larger texts. A modem college chemistry text, stressing prin- 
ciples and concepts, with enough descriptive chemistry for illus- 
trative purposes, should be selected. Teachers and administra- 
tors who are considering texts are encouraged to visit or corre- 
spond with members of the Committee of Examiners for Chem- 
istry, neighboring colleges, and schools where advanced-level 
chemistry courses have been successfully introduced. 

The importance of the theoretical aspects of chemistry has 
brought about an ever-increasing emphasis on these aspects at 
the elementary level. Topics such as the structure of matter, 
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kinetic theory of gases, solution chemistry, chemical kinetics, 
and the basic concepts of thermodynamics are now being pre- 
sented in the elementary course in depth approaching that for- 
merly associated with the physical chemistry course. Conse- 
quently, if the objectives of a college-level general chemistry 
course are to be achieved, the teaching must be done by a teacher 
who has completed an undergraduate major program in chem- 
istry, including a year’s work in physical chemistry or its equiva- 
lent. Only teachers with such training are able to provide ade- 
quate breadth and depth in the course and to develop the stu- 
dent’s ability to think and reason with the fundamental facts of 
the science. Because of the breadth and depth of the Advanced 
Placement course and the extra preparations necessary, the high 
school teacher of this course should have a teaching load that is 
lighter than normal. 

Chemistry is broad enough and rich enough in detail to permit 
alternatives in its teaching, and college teachers exercise consid- 
erable freedom in methods and arrangements of topics in the ef- 
fort to reach the objectives of the course. There is no desire to 
impose greater uniformity on the secondary schools than now 
exists in the colleges. The following list of topics for an Ad- 
vanced Placement course in chemistry is intended to be a guide 
to the level of treatment expected, rather than a syllabus. Level 
of treatment is more important than the kind of illustrative ma- 
terial used. Probably the best way for the secondary school 
teacher to understand the level of achievement desired in such 
courses is for him to discuss the matter with a college teacher 
of general chemistry. 

I. Structure of matter 

A. Atomic theory and atomic structure 

1. Evidence for the atomic theory 

2. Atomic weights; determination by chemical and physi- 
cal methods 

3. Properties of nuclei and of electrons 
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4. Atomic number and mass number; isotopes and mass 
spectrography 

5. Electron energy levels: atomic spectra, quantum num- 
bers, atomic orbitals 

6. Periodic relationships including, for example, atomic 
radii, ionization energies, electron affinities, electro- 
negativities 

B. Chemical bonding 

1. Types of bonds; polarity of bonds 

2. Geometry of molecules and ions; structural isomerism 

3. Relation of geometry to polarity of molecules; dipole 
moment 

4. The hydrogen bond 

5. Molecular models 

a. Valence bond theory: hybridization of orbitals, res- 
onance, sigma and pi bonds 

b. Molecular orbitals 

c. Valence-shell electron-pair repulsion theory 

6. Binding forces in solids and liquids: molecular, ionic, 
metallic, and macromolecular (or network) 

C. Nuclear chemistry: mass-energy equivalence, transmuta- 
tion, radioactivity, fission and fusion 

II. States of matter 

A. Gases 

1. Laws of ideal gases; equation of state for an ideal gas; 
behavior of real gases 

2. Kinetic-molecular theory 

a. Interpretation of ideal gas laws on the basis of this 
theory 

b. Dependence of kinetic energy of molecules upon 
temperature: Boltzmann distribution 

c. Deviations from ideal gas laws 

B. Liquids and solids 

1. Differences among solids, liquids, and gases from the 
kinetic-molecular viewpoint 
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2. Important physical properties 

3. Phase diagrams of one-component systems 

4. Liquefaction of gases and critical temperatures 

C. Solutions 

1. Methods of expressing concentration 

2. Phase diagrams of two-component systems; Raoult’s 
law 

3. Colligative properties: determination of molecular 
weights; effect of interionic attractions 

4. Types of solutions and factors affecting solubility 

D. Colloidal and macromolecular dispersions 
III. Reactions 

A. Reaction types 

1. Formation and breaking of covalent bonds 

a. Acid-base reactions; theories of Arrhenius, Bron- 
sted-Lowry, and Lewis 

b. Formation of complexes, amphoterism 

2. Precipitation reactions 

3. Oxidation-reduction reactions 

a. Oxidation number and the role of the electron in 
oxidation-reduction 

b. Electrochemistry; electrolytic and voltaic cells; 
standard electrode potentials, effect of concentra- 
tion changes, prediction of the direction of redox 
reactions 

B. Equations 

1. Ionic and molecular species present in chemical systems 

2. Stoichiometry; weight and volume relations, with em- 
phasis on the mole concept 

3. Balancing of equations for redox reactions 

C. Equilibrium 

1. Concept of dynamic equilibrium, physical and chem- 
ical; LeChatelier’s principle; equilibrium constants de- 
fined in terms of activities and fugacities 
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2. Quantitative treatment 

a. Equilibrium constants for gaseous reactions in terms 
of both molar concentrations and partial pressures 

b. Equilibrium constants for reactions in solution 

(1) Constants for acids and bases, both molecular 
and ionic species; pH 

(2) Solubility product constants and their applica- 
tion to precipitation and the solution of pre- 
cipitates 

(3) Constants for complex ions 

(4) Application to solutions with common ions, for 
example, buffers 

D. Kinetics 

1. Concept of rate of reaction 

2. Order of reaction and rate constant: their determina- 
tions from experimental data 

3. Effect of temperature change on rates 

4. Energy of activation, transition state theory, and the 
role of catalysts 

5. The rate-determining step in deducing reaction mech- 
anisms 

E. Thermodynamic relations 

1. Functions of state 

2. Heat of formation; heat of reaction, change in heat con- 
tent (AH), Hess’ law 

3. Heat capacity; heats of vaporization and fusion 

4. Free energy of formation; free energy of reaction, 
change in free energy (AF or AG); relationship to 
equilibrium constants and electrode potentials 

5. Dependence of free energy on entropy and heat con- 
tent 

IV. Descriptive chemistry 

A. Periodic relationships, both horizontal and vertical 

B. Important elements and typical periodic table families: 
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oxygen, hydrogen, noble gases, halogens, sulfur family, 
nitrogen family, carbon, silicon, aluminum, alkaline-earth 
metals, alkali metals, transition metals 
Note: The accumulation of specific facts of chemistry is es- 
sential to enable the student both to demonstrate applica- 
tions of principles and to relate fact to theory in a logical, 
orderly manner. 

C. Organic chemistry: The study of bonding, bond angles, 
orbitals, isomerism (cis-trans, optical), unsaturation, 
aromaticity, and inductive effects can be included under 
the topic of chemical bonding. As an alternative, these 
topics can be included as a separate unit which might also 
include homology and functional groups. 

V. Chemical calculations: The following list summarizes types of 

problems either explicitly or implicitly included in the preced- 
ing material. Proper attention to significant figures and pre- 
cision of measured values should be observed. 

A. Percentage composition 

B. Empirical and molecular formulas from experimental data 

C. Molecular weights from gas density, freezing-point, and 
boiling-point measurements 

D. Stoichiometric relations using the concept of the mole; 
titration calculations 

E. Gas laws, including the ideal gas law, Dalton’s law, and 
Graham’s law 

F. Molar and molal solutions; mole fraction; normality op- 
tional 

G. Faraday’s laws of electrolysis 

H. Equilibrium constants and their applications including 
their use for simultaneous equilibria 

I. Standard electrode potentials and their use; Nernst equa- 
tion 

J. Thermodynamic calculations 

K. Simple kinetic calculations 
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Laboratory 

Because the differences between college and secondary school 
chemistry are especially evident in the individual laboratory 
work, the following discussion of desired laboratory work is 
given in some detail. 

There should be a minimum of three hours each week of the 
school year devoted to the laboratory. Time devoted to class and 
laboratory demonstrations or to reactions described in the text 
should not be counted in this three hours each week. Seme di- 
rected exercises that involve individual observations of chem- 
ical substances and reactions, the recording and interpretation 
of data, and the calculation of results based on individually ob- 
tained quantitative data should be carried out. Other investiga- 
tions that emphasize experimental procedures designed by the 
individual students should be included. Usually only the ques- 
tion to be studied would be given to the student; the task of 
planning the steps to be carried out (perhaps eventually modi- 
fied) and the evaluation and interpretation of the results ob- 
tained would be assumed by the student. Some quantitative ex- 
periments, done to a precision of within 1 percent, must be per- 
formed individually. This will require the use of triple-beam bal- 
ances sensitive to one centigram or, preferably, analytical bal- 
ances sensitive to at least one milligram. It is desirable that many 
of the following areas be represented by experiments. 

1. Determination of the formula of a compound, for example, 
that of silver chloride or of a hydrate. 

2. Determination of molar weight by gas density, freezing- 
point depression, or boiling-point elevation. 

3. Determination of equivalent weight by hydrogen displace- 
ment, combination with oxygen, acid-base titration, or elec- 
trolysis, and so forth. 

4. Determination of weight and mole relations in a chemical 
reaction such as the reaction of carbonate or bicarbonate with 
hydrochloric acid. 
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5. Determination of the rate of a reaction. 

6. Determination of the equilibrium constant for a reaction. 

7. Determination of the energy change associated with a 
reaction such as that of an acid reacting with a base. 

The student should develop an understanding of the experi- 
mental meaning of a number of such terms as amphoterism, 
weak electrolyte, complex ion, oxidation-reduction, shifting of 
equilibrium, and solution of a precipitate. Before the student has 
completed his Advanced Placement chemistry course, he should 
also have had experience with glass working, filtration, titration, 
the collection and handling of gases, colorimetry, and potentio- 
metric measurements. 

Reactions should be performed that illustrate the important 
descriptive chemistry of oxygen, hydrogen, halogens, sulfur, 
nitrogen, phosphorus, and the common metals (including a rep- 
resentative or two of transition elements such as copper, chro- 
mium, and manganese) . 

Some of the laboratory work devoted to descriptive chemistry 
ought to involve analysis of unknown mixtures partially by in- 
dividually devised schemes and partially by systematic qualita- 
tive analysis. The former is more important than the latter. 

Throughout the work, emphasis should be on accurate, truth- 
ful, and complete observations of experimental results (such as 
the observation that when water is electrolyzed, the volume of 
hydrogen as collected is not exactly twice the volume of oxygen). 
It would be best in the reactions used for descriptive purposes 
to do others than those described in detail in the text (for ex- 
ample, to dissolve lead rather than copper in nitric acid if the 
text describes the reaction of the latter metal). Wherever pos- 
sible, reaction behavior should be related to chemical principles, 
with emphasis on molecular and electronic structure. 

Colleges have reported that some Advanced Placement can- 
didates, while doing well on the examination, have been at a dis- 
advantage because of too little laboratory experience. The re- 
port of the high school teacher regarding laboratory work is 
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